Introduction
Scar related left atrial flutter is a possible complication of arrhythmia surgery 1−4 and linear ablation. 5, 6 However, to date there have been no reports of left atrial flutter occurring as a complication of segmental ostial ablation aimed at electrical isolation of a pulmonary vein. The purpose of this case report is to demonstrate that segmental ostial ablation is capable of creating the substrate for left atrial flutter.
Case Report
Segmental ostial ablation to isolate pulmonary veins was performed in a 55-year-old man who had a 10 year history of symptomatic, drug refractory, paroxysmal atrial fibrillation, occurring ∼15 times per month. Left ventricular ejection fraction was normal and left atrial diameter was 48 mm.
After informed consent was obtained, a quadripolar electrode catheter (EP Technologies, San Jose, CA, USA) was inserted into the right femoral vein and positioned in the coronary sinus. Using a patent foramen ovale, a decapolar ring catheter (Lasso, Biosense Webster, Diamond Bar, CA, USA) and a deflectable, quadripolar electrode catheter (EP Technologies) with 2-5-2-mm interelectrode spacing and a 4-mm distal electrode with an embedded thermistor were introduced into the left atrium. Systemic anticoagulation was achieved with intravenous heparin to maintain an activated clotting time of 250-350 seconds.
Atrial fibrillation was induced by rapid atrial pacing in the coronary sinus. During atrial fibrillation, intermittent bursts of pulmonary vein tachySupported in part by the Ellen and Robert Thompson Atrial Fibrillation Research Fund cardia 7 were recorded in the left superior, right superior, and left inferior pulmonary veins.
The left superior and inferior pulmonary veins and the right superior pulmonary vein were electrically disconnected from the left atrium by segmental ostial ablation, guided by recordings of pulmonary vein potentials recorded with the ring catheter. Radiofrequency energy was applied at a maximum power of 35 W, at a target temperature of 52
• C for 20-45 seconds, as described previously. 8, 9 Eleven applications of radiofrequency energy were delivered at the ostium of the left superior pulmonary vein. The patient was discharged from the hospital the day after the procedure and was not treated with any antiarrhythmic medications. During the first month of follow-up, the patient was symptom-free. Subsequently, palpitations recurred and an event monitor revealed that the symptoms were associated with paroxysmal atrial flutter.
An electrophysiology procedure was performed 3 months after the first ablation procedure. After obtaining informed consent, a quadripolar electrode catheter (EP Technologies) was inserted into the right femoral vein and positioned within the coronary sinus. A 20-pole electrode catheter (Daig Minnetonka, MN, USA) was positioned on the lateral right atrial wall. A quadripolar electrode catheter with 2-5-2-mm interelectrode spacing and a 4-mm distal electrode with an embedded thermistor was used for mapping and delivery of radiofrequency energy. The patient presented to the electrophysiology laboratory in sinus rhythm, and atrial flutter that had a cycle length of 220 ms was reproducibly induced by atrial pacing at a cycle length of 200 ms. Point-by-point endocardial activation and entrainment mapping demonstrated that the atrial flutter originated in the left atrium. The mapping catheter was advanced into the left atrium through the patent foramen ovale. Fractionated electrograms were recorded in close proximity to the left superior pulmonary vein ostium. in concealed entrainment. The atrial activation sequence during pacing and during tachycardia were identical, and the postpacing interval was equal to the tachycardia cycle length (Fig. 1) . A single application of radiofrequency energy at this site resulted in termination of the flutter within 10 seconds (Fig. 2) . After ablation, atrial flutter was not inducible either before or during infusion of isoproterenol.
During 3 months follow-up after the second ablation procedure, the patient has had no further symptomatic arrhythmias.
Discussion
Atrial flutter sometimes originates near the left or right pulmonary vein ostia, particularly in patients with structural heart disease or prior mitral valve surgery. 4, 10 The present case demonstrates that left atrial flutter may be a complication of segmental ostial ablation to isolate a pulmonary vein.
The findings of this case suggest that segmental ostial ablation of the left superior pulmonary vein created a critical isthmus that resulted in left atrial flutter. Because this patient had never had atrial flutter before the ablation procedure, it is likely that the flutter was a postablation manifestation of proarrhythmia.
During segmental ostial ablation, discrete applications of radiofrequency energy generally are necessary at 40%-60% of the circumference of the pulmonary vein ostium. 11 In the patient described in this report, it is possible that some of the applications of radiofrequency energy were on the venous side of the venoatrial junction, and that others were on the atrial side. These applications of radiofrequency energy may have resulted in a corridor of conducting tissue surrounded by a scar. Successful ablation of the flutter with a single application of radiofrequency energy indicates that the critical isthmus was narrow.
LEFT ATRIAL FLUTTER Because conventional mapping techniques were used instead of electroanatomic or noncontact mapping, a three-dimensional depiction of the flutter circuit or the critical isthmus is not available. However, the demonstration of concealed entrainment and the response to a single application of radiofrequency energy, provide strong evidence that the critical isthmus was located adjacent to the left superior pulmonary vein.
In conclusion, atrial flutter is a possible complication of segmental ostial ablation to isolate the pulmonary veins. This case demonstrates the importance of documenting the cause of symptoms when symptoms recur after pulmonary vein isolation in patients with atrial fibrillation.
